Groups 1 and 2, which have similar cellular fatty acid compositions, can be differentiated on the basis of fermentation of xylose, mannitol, lactose, sucrose, and melibiose by group 1 but not by group 2. The sources of isolation of the strains of both groups varied. Only group 1 strains were associated with eye infections.
Over a period of 37 years, the Special Bacteriology Reference Laboratory, Centers for Disease Control (CDC), Atlanta, Ga., has received for identification numerous clinical isolates of aerobic and facultatively anaerobic, grampositive, rod-shaped bacteria. Among these are cultures that could not be identified as recognized species of bacteria but which could be divided into several groups based on phenotypic similarities. The biochemical characteristics of several of these groups have been described previously (3) .
In this report we describe two additional unclassified groups of gram-positive, fermentative coryneformlike bacteria, CDC groups 1 and 2. Seven of the strains of CDC group 1 have been studied by Coudron et al. (2) . Two of the seven strains were isolated from the vitreous fluid of two patients with endophthalmitis following intraocular lens transplants. These investigators suggested that this group might be considered a subgroup of the previously described CDC coryneform group A-4 (3, 6). We report here additional comparative characteristics for CDC groups 1 and A-4.
CDC group 2 has not been described previously. Strains of this group were isolated from a variety of clinical sources.
MATERIALS AND METHODS
Bacteria. The 32 bacterial strains used in this study are listed in Table 1 . All of the strains were submitted to Special Bacteriology Reference Laboratory for identification.
Morphology. Cellular morphology was observed in Gramstained smears made from cultures incubated for 24 h on heart infusion agar. For colonial morphology, the cultures were grown on heart infusion agar plates supplemented with 5% defibrinated rabbit blood (HIARB). The colonies were observed by light microscopy under low power (x 100 mag-* Corresponding author. nification) and with a dissecting microscope (x7 magnification) after incubation for 24 and 48 h.
Biochemical tests. Cells used to inoculate biochemical tests were grown on heart infusion agar slants and heart infusion broth at 35°C for 24 h in a candle extinction jar. Tests and media were those used routinely in the Special Bacteriology Reference Laboratory and have been described previously (1) . The only modification was that esculin agar slants were inoculated with a heavy inoculum of growth from a 24-to 48-h heart infusion agar slant culture rather than with a drop from a heart infusion broth culture.
Gas-liquid chromatography studies of cellular fatty acids.
Cells for fatty acid analysis were grown at 35°C on HIARB. After incubation for 48 h. growth from one plate was removed with about 1 ml of sterile distilled water and transferred to a screw-cap tube (16 by 125 mm; Pyrex; Corning Glass Works, Corning, N.Y.) fitted with a Teflon (E. I. du Pont de Nemours & Co., Inc., Wilmington, Del.) lined cap. A transesterification reagent (2 to 3 ml), which consisted of 30 ml of methanol, 15 ml of toluene, and 1 ml of concentrated sulfuric acid, was added; and this mixture was heated for 16 h at 80°C in a covered water bath. The sample was cooled to room temperature, and the fatty acid methyl esters were removed by extraction with 1 ml of hexane. The hexane layer was removed and placed in a test tube (13 by 100 mm), washed once with 1 ml of 0.3 M phosphate buffer, and then transferred to a septum-capped vial. The methyl esters were analyzed by gas-liquid chromatography with a gas chromatograph (series 5880A; Hewlett-Packard Co., Palo Alto, Calif.) equipped with a flame ionization detector, an automatic sample injector, and a fused-silica capillary column (50 m by 0.2 mm) with cross-linked methyl silicon (OV-1) as the stationary phase (Hewlett-Packard Co., Avondale Division, Avondale, Pa.). Fatty acids (as methyl esters) were identified by gas-liquid chromatography reten- (4, 5) .
RESULTS
The results of this study indicate that the 32 isolates can be placed into three distinct groups (Table 1) . One group is the previously designated fermentative coryneform group A-4. The other two groups are designated CDC fermentative coryneform groups 1 and 2. (For the remainder of this report the groups will be referred to as groups A-4, 1, and 2, respectively.)
The cells of ail three groups vary in size and shape, from coccobacilli to short bacillary froms, most of which are straight and thin. The organisms belonging to group A-4 stained deeper than the organisms in groups 1 and 2 with Gram stain. The group 1 organisms had the tendency to form S-shaped arrangements by end-to-end attachment of the cells.
After incubation for 18 to 24 h in a candle jar on HIARB, there was light to moderate growth of all three groups with no hemolysis of the erythrocytes. The colonies were punctiform, had entire edges, and were low convex. After incubation for 48 h there were differences in the growth characteristics of the three groups. The colonies of group A-4 isolates were circular, smooth, mucoid, low convex, opaque, yellow, and nonhemolytic. They had entire edges and ranged in diameter from 0.5 to 1.5 mm. The colonies of group 1 organisms were circular, smooth, convex, opaque, and creamy to whitish in color. They ranged in size from 0.5 to 1.5 mm in diameter, and their edges were entire. They showed an alpha type of hemolysis. After 72 h the colonies were larger and flattened. The colonies of group 2 organisms were circular, whitish to creamy, opaque, smooth, and nonhemolytic. The diameters of the colonies ranged from 0.2 to 0.5 mm.
Biochemical reactions and other characteristics are listed in Table 2 . The group 2 isolates were notably negative for catalase production. Ail isolates in this study were negative for the following tests: citrate utilization; indole production; urea hydrolysis; methyl red; H2S production in the butt of triple sugar iron slants; and assimilation of acetamide, serine, and tartrate. They did not grow on MacConkey agar or at 42°C on tryptone-glucose-yeast extract agar. All three groups were positive for growth on tryptone-glucose-yeast extract at 35°C as well as in nutrient broth with no NaCl. H2S was detected on lead acetate paper suspended above triple sugar iron agar slants. Only group A-4 hydrolyzed esculin and produced a yellow, water-insoluble pigment. 
Voges-Proskauer
Assimilation of: Acetamide Carbohydrate fermentation results are listed in Table 3 . The fermentation broth medium used to test group 2 strains was supplemented with 1 drop of sterile rabbit serum per 3 ml of medium. The group 1 and group A-4 strains grew well in the medium without the addition of serum. The results were read after incubation for 24 h, 48 h, and 7 days. 
DISCUSSION
A total of 24 unidentified gram-positive, fermentative, coryneformlike strains from human clinical sources were studied along with 8 strains of the CDC fermentative coryneform group A-4. The differences found in morphologic, cultural, and biochemical characteristics indicate that the 24 clinical isolates form two separate groups, both of which are distinct from group A-4. We designated these new groups CDC fermentative coryneform groups 1 and 2 ( Table 1) .
The similarity of the morphologic, cultural, and biochemical characteristics of seven of the group 1 strains to strains of group A-4 was noted previously by Coudron et al. (2) . They suggested that group 1 may represent a subgroup of A-4, and the isolates were referred to as A-4-like organisms. It is our opinion, however, based on the findings reported here, that group 1 and group A-4 are two distinct species. In addition to differences in esculin hydrolysis and pigmentation which were noted previously (2), the two groups had significantly different cellular fatty acid compositions (Table  4) , with about 95% of the total fatty acids of group A-4 being branched-chain acids which were not present in group 1.
Corynebacterium aquaticum was the only Corynebacterium species that we examined which contained large amounts of branched-chain fatty acids; its overall fatty acid composition was essentially identical to those of the group A-4 organisms. Groups 1 and 2 could nfot be differentiated from each other by cellular fatty acid composition. The fatty acids detected in these groups are present in most named species of Corynebacterium, but the relative amounts are different (unpublished data). There were several cultural and biochemical differences that separated groups 1 and 2 (Tables 2 and 3 ). A major difference was the greater activity of group 1 strains in producing acid from carbohydrates. Group 2 strains were more fastidious and did not grow well in the fermentation broth without supplementation with serum.
The biochemical characteristics that we found for groups A-4 and 1 agreed with those found by Coudron et al. (2) , with the exception of the L-arabinose reactions for group A-4 strains C5206 and C8759 and for group 1 strains F4850, F4798, F4277, F4144, and F8290. All of these strains were positive in our tests; however, the reactions for the group 1 strains were weak. Differences in the compositions of the basal medium used in the two studies for carbohydrate tests may be the reason for the different results, particularly the weak reactions of the group 1 strains obtained by us but not by Coudron et al. (2) .
The group 1 and group 2 strains grew slowly and did not show clearly defined colonies on the HIARB plates before 48 h of incubation even at optimum temperatures. This characteristic is important because unless these organisms were isolated from a normally sterile site, clinical laboratory workers may overlook them because of overgrowth from other bacteria. This is more likely to happen with strains of group 2, which are more fastidious than strains of group 1. Many of the organisms studied were isolated from normally sterile sites, and they were also isolated from several different body sites ( Table 1 ). The only group containing more than two strains from a single source was group 1. Four strains were isolated from eyes, and at least three of these were associated with eye infections. Strains F4850 and F5046 were isolated from patients with endophthalmitis following intraocular lens transplantation (2), and strain F5244 was submitted to us as an isolate from an eye infection that followed cataract removal and lens implantation. Strain E8290 was isolated from an eye, but we did not receive any clinical information concerning this isolate.
The group 1 and group 2 organisms described in this report seem to represent two new distinct groups of coryneformlike bacteria. Both groups appear to possess a pathogenic potential. For the clinical significance of these organisms to be determined, clinical laboratories will need to become familiar with the characteristics of these groups. A summary of some characteristics that are useful for differentiating groups 1, 2, and A-4 from other coryneform bacteria is given in Table 5 . In addition to these characteristics, we recommend that the additional characteristics indicated in Tables 2 and 3 should be determined. Fermentation of glucose, xylose, mannitol, lactose, sucrose, and maltose by groups 1 and A-4 differentiated them from other fermentative and catalasepositive rod-shaped organisms such as Corynebacterium diphtheriae, Corynebacterium xerosis, Corynebacterium striatum, and Oerskovia species which do not ferment one or more of these six carbohydrates. The absence of fermentation of xylose and sucrose, chain formation, beta hemolysis, and motility in group 2 organisms distinguish them from other fermentative and catalase-negative, rod-shaped organisms. For any laboratory with the facilities for determining cellular fatty acid compositions, we recommend that this procedure also be used to identify these groups. The classification of these organisms and their relation to other bacteria requires analysis of other cell wall components and information on their DNA relatedness.
